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6. STUDY P n T E R S / R E S m T S  SYNOPSIS: 

Age of Test Organism: c24 h old 
Test Duration: 28 days 
Study Method: Flow through 

Concentrations: Mean measured 
Most sensitive endpoint: Survival 

NOEC: 0.052 ppb 
LOEC: 0.109 ppb 

7. CONCLUSIONS: The study is scientifically sound and satisfies 
the guideline requirement for a chronic toxicity test with an 
estuarine/marine shrimp. 

8. ADEQUACY. OF TEE STUDY: Core. 
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10. MATERIALS AND METHODS: 

Biological System: 
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parental Acclimation 
I 
I 

1) Parental stock must be 
maintained separately froin the I I 

I 
t 

I I 
I I 

ta test chamber I 
I 

1 
1 

2) from brood stock which has 
I 

not obtain sexual maturity or 
had been maintained for > 14 

I 
days in a laboratory with same1 I 

I 

i 

, 

2 
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Guideline Criteria Reported Information 

I 

, 

Guideline Criteria 

Test Vessels: 
1) Material: all glass, No. 
316 stainless steel, or 
perf lorocarbo-n plastic 
2) Size: 250 ml with 200 ml 
fill volume is preferred; 100 
ml with 80 ml' fill volume 
acceptable 
3) 90 or 140 mm inside dia. 
glass Petri dish bottoms with 
collars made of 200 - 250 um 
mesh screen. 

Covers 
1) Renewal: Test vessels 
should be covered with a glass 
plate. 
2) Flow-through: Openings in 
the test compartments should 
be covered with nylon,mesh or 
stainless. steel screen. 

Flow .Rate: 
1) Flow rates should provide 5 
to 10 volume additions per 24 
hr. 
2) Flow rate must maintain DO 
at or above 60% of saturation 
and maintain the toxicant 
level. 
3) Meter systems calibrated 
before study and checked twice 
daily during test period . 

4,) Renewal must not drop below 
50% for more than 48 hours. 

Aeration: 
1) Dilution water should be 
aerated to insure DO 
concentration at or near 100% 
saturation. 
2) Test tanks may be aerated. 

Reported Information 

. , 

glass aquaria 

20-1 aquaria containg 8 1 
test solution (4-10 cm deep) 

100-mm diameter glass perti 
dishes with Nitex-screen 
'collars attached by 
silicone adhesive 

n/a 

aquaria reported to be 
loosely covered 

8.4 vol. additions 
per 24 h 

yes - 

diluter calibrated before 
and after the test 

n/a 
, 

Yes 

( 

aeration was not needed 

Chemical System: 
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Concentrations: 
1) Minimum of 5 concentrations 
and a control, all replicated, 
plus solvent control if 
appropriate._ 
2) Toxicant conc,. must be 
measured in one tank at each 
toxicant level every week. , 
3) One concentration must 
adversely affect a life stage 
and one concentration must not 
affect any life stage. 
4) The measured conc. of the 
test material of any treatment 
should be at least 50% of the 
time-weighted average measured 
conc. for >lo% ofthe duration 
of the test. 
5) The measured conc. for any 
treatment level should not be 
more than 30% higher than the 
time-weighted average measured 
conc. for more than 5% of the 
duration of the test. 

Solvents: 
1) Should not exceed 0.1 ml/L 
in a flow-through system. 
2) Following solvents are 
acceptable: triethylene 
glycol, methanol, acetone, 
ethanol. 

yes 

yes; 

yes; 

yes 

, 

ye Si 

no sol~~ent 
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Guideline Criteria I Reported Inj-1' 

Quality assurance and GLP 
compliance statements were 
included in the report? 

1) At least 75% of the paired 
lSt generation females in the 
control produced young or 
2) the average number of young 
produced by the lSt generation 
females in the control (s) was 
more than 3. 

Yes 

15.7 young/? 



Data Endpoints must include: 
1) Survival of first- 

2 )  ~dmber of live young 
produced per female 
3) Dry weight of each first- 
generation mysid alive at the 
end of the test 

4)  Length of each lst 
generation mysid alive at the 
end of the study 

erved for loss of 

at the highest test concqntration, and all eventually died. 
Affected mysids swam erratically on days 8-13 and were also noted 
to be lethargic on days 10-13: I 

Guideline Criteria Reported Information 



Statistical Results: 

Methods: ANOVA (if variance homogenepus) or 
I Kruskall-Wallis' Test (variances, heteroscedastic) 
I 

r 
Endpoint 

SurvivaI- 

No. young per 
surviving female 

Dry weight 

Length 

I 

I Method: Williams' Test (results attached) 

NOEC 
(pg  ai/l) 

0.052 

0.220 

0.220 

0.220 

\ 

12. REVIEWER'S VERIFICATION OF STATISTICAL RESULTS: 

\ 

13. REVIEWER'S COMMENTS: The authors found that survival, with 
an NOEC of 0.052 ppb, was the most sensitive endpoint. EEB1s 
verification of the data analyses agree with that finding. 

. LOEC 
(pg ai/l) 

0.109 

0 .451  

0 .451  

0 .451  

, 

I 

I Differential mortality of the sexes is indicated by the data. 
~ No male mysids survived at test concentrations of 0.109 ppb 

l 
or higher. Although no females survived dosi~ng at 0.451 ppb, 

I 8 females survived dosing at 0.109 ppb and 7 survived at 
, 0.220 ppb. 
I 

1 The study is scientifically sound and fulfills the guideline , 

1, requirement for an acute toxicity test with a marine/ 
estuarine shrimp. 

l~ . . . 

1 
1 
I/ 

- 
Endpoint 

Survival 

No. young per 
surviving female 

Dry weight 

Length 

NOEC 
(pg  ai/l) 

0.052 

0.220 

0.109 

0.220 

LOEC 
(pg ai/l) 

0.109 

>o. 220 

0.220 

>o .220 



STATISTICAL RESULTS - MYSID CHRONIC DATA 
SURVIVAL : 

Transform: ARC SINE(SQUARE ROOT(Y)) . < 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE I of 2  
- - - - - - - - - - i - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - d - - - - - - - - 4 - L - - - - - - - - - -  

GRP IDENTIFICATION N MIN MAX MEAN 
- - -  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  

CONTROL 2  1 .202  1 .249  , 1 . 2 2 5  1 
2  0 .0259 2 '  1 .202  1 .249  1 .225  
3  0.0522 2  1 .146  1 .249  1 .197  
4  0.109 2  0.174 0.500 0.337 \ 

5  0 .220  2  ' 0.322 0.369 0 .345  
6 0 . 4 5 1  2  0 . 0 9 1  0 . 0 9 1  0 . 0 9 1  ' 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2  of 2  
- - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - d - - - - - - - - - - - - - - - - - - - - - -  

GRP IDENTIFICATION VARIANCE SD SEM 
- - -  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ s _  _ _ _ _ _ _ _ _ _ _  - - - - - - - - - -  
1 CONTROL 0.001 0 .033  0.024 
2  0.0259 0 . 0 0 1  0 . 0 3 3 '  0 .024 
3  0.0522 0 .005  0 .073  0.052 

0.109 0 .053  0 . 2 3 1  0.163 4  
5  0.220 0 .001  0.033 0.024 
6  0 . 4 5 1  0.000 0.000 0 . 0 0 0 '  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2  
_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - -  - - - - - - - - - - - - - -  I 

GROUP ORIGINAL TRANS FORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

_ _ _ _ _ -  _ _ _ _ - _ _ - _ _ _ _ _ _ - _ _ - - -  - _ _  - _ _ - _ _ - - _ _ _  I - - - - - - - - - - -  - - - - - - - - - - -  
I 1  

I 

CONTROL 2  0 .885  1 . 2 2 5  1 .225  
2  0 .  0259 2  0.885 1 . 2 2 5  1 .225  
3  0.0522 2  0.865 1 . 1 9 7  1 . 1 9 7  
4  0 .109  2  0.130 0 .337  0 . 3 4 1  
5  0.220 2  0 .115  0.345 0 .341  
6  0 .451  2  0.000 0 . 0 9 1  0: 091  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - -  

WILLIAMS TEST (Isotonic regression model) _ TABLE 2  OF 2  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM . . . . . . . . . . . . . . . . . . . .  - _ _ _ _ _ - _ - - _  _ _ - _ _ - _ _ _ _ -  _ - _ - -  - - _ - _ - - - - _ -  _ - - - _ - - - - - - - -  

CONTROL 1 . 2 2 5  
0.0259 1 . 2 2 5  0.000 1 . 9 4 ,  k= 1, V= 6  
0.0522 1 . 1 9 7  0 .277  2 .06  k = 2 ,  v = 6  . 

0.109 ' 0 . 3 4 1  8.713 2 .10  ' k= 3 ,  V= 6  * 
0 .220  0 . 3 4 1  8 .713  2 .12  k= 4 ,  V= 6 * 
0 . 4 5 1  0 . 0 9 1  11 .174  2 .13  k= 5 ,  V= 6  * 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - d - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1 s =  0 . 1 0 1  Note: df.used forttable values are approximate when v > 20.  
I 



NO. YOUNG PER SURVIVING FEMALE: 
Transform: NO TRANSFORM 

SUMMARY STATISTICS TABLE 1 of 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - -  
GRP IDENTIFICATION -- N MIN MAX MEAN 
- - _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - _ _ -  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
1 CONTROL 2 14 .900  16.400 15.6510 
2  0 .0259 2 15.200 16 .400  15.8010 
3 0 .0522  2  11 .900  20.000 15.950 
4  0 .109 2  14 .000  19.100 16 .550  
5  0 .220  2  8.700 13.500 11.100 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - d - - - _ - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - -  

SUMMARY STATISTICS TABLE 2 of 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GRP IDENTIFICATION VARIANCE SD SEM 
- - -  _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  , _ _ _ _ _ _ _ _ _ _  

/ 

1 CONTROL 1.125 1 . 0 6 1  0.750 
2  0.0259 0 .720 0 .849  0 .600 
3 0 .0522  32.805 5 . 7 2 8 .  4.050 
4  0 .109 13.005 3.606 2.550 

0 .220 11 .520  3 .394 2.400 I 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - - h - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - -  
GROUP ORIGINAL TRANS FORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN 
- - _ _ _ _  . . . . . . . . . . . . . . . . . . . .  - - -  _ _ _ _ _ _ _ _ _ _ _  - - - - - - - - - - -  - - - - - - - - - - -  

1 CONTROL 2 15.650 15.650 15.988 
2  0.0259 2  15 .800  15.800 15,988 
3  0.0522 2  15.950 15.950 15.988 
4  0 .109 2  16 .550  16 .550  15.988 
5  0 .220 2 11.100 11 .100  11.100 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , - - - - - - - - - - - - - -  \ - - - - - -  

WILLIAMS TEST (Isotonic regression model) TZLBLE 2 OF 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - . - - - - - - - - - - - - - - - - - - - -  

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P= .05 WILLIAMS FREEDOM 

- _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  - - - . . - - - - - - -  - - - - - - - - - - - - -  
CONTROL 15.988 

0.0259 15 .988  0.098 2 .02 k =  1, V= 5 
0 .0522 15 .988  0.098 2 .14 k =  2, V= 5  

0 .109 15 .988  0 .098 2.19 k =  3, V= 5 
0.220 11 .100  1 .323 2 - 2 1  k= 4, V= 5  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  
s = 3 .440 
Note: df used for table values are approximate when v > 20.  



L * - t 
I 

LENGTH : - 1  
Transform: NO TRANSFORMATION J 1 

SUMMARY STATISTICS TABLE 1 of 2 . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GRP IDENTIFICATION . N MIN MAX MEAN - - - -  - - - - - - - - - - - - - - - -  - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
1 

- I 
i 

control 53 7.100 9.400 8.202 
2 0.0259 53 7.600 8.500 8.002 
3 0.0,522 52 7.500 9.000 8.000 
4 0.109 8 7.800 8.700 > 8.213 
5 0.220 7 7.700 8.300 8.086 

I 
- _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - & - - - - - - - - - -  I 1 

SUMMARY STATISTICS TABLE 2 of 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - -  I 
GRP IDENTIFICATION VARIANCE SD SEM 1 
- - -  - - - - - - - - - _ - - - - - -  - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
1 control 0.258 0.508 0.070 
2 

I 
I 

0.0259 0.060 0.245 0.034 
3 0.0522 0.077 0.277 0.038 
4 

1 
0,109 0.090 0.300 0.106 ' 

5 0.220 0.045 0.212 0.080 i 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 , 
_I____-__--_---------------------------------------------- 1 ~ - - - - - - - - - - - - - - - - - -  

ORIGINAL TRANSFORMED ISOTONIZED GROUP . 
IDENTIFICATION N MEAN MEAN MEAN I i I _ _ _ - _ _  . . . . . . . . . . . . . . . . . . . .  - - -  - - - - - - - - - - -  - - - - - - - - - - -  

I 
- - - - - - - - - - -  

1 control 53 8.202 8.202 ~8.202 I 

2 0.0259 53 8.002 8.002 8.020 
3 0.0522 52 8.000 8.000 8.020 
4 0.109 8 8.213 , 8.213 8.020 
5 

I ~ 
8.086 

I I 
0.220 7 8.086 8.020 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ~ 1 1  ~ 
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

- - 
1 ~ 

_ _ _ _ _ * _ _ _ ^ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ISOTONIZED CALC. SIG TABLE DEGREES OF 
I 
l 1  

IDENTIFICATION MEAN WILLIAMS P = . o ~  WILLIAMS FREE.DOM l i  
1 I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _  - - - - - _ - - - - -  - - - - - - - - - - -  - - - - -  - - - - - - - - - - -  - - - - - - - - - - - - -  '~ 

control 8.202 ! I 
0.0259 8.020 2.626 * 1.66 k= 1, v=168 
0.0522 8.020 2.614 x 1.73 k= 2, v=168 
0.109 8.020 1.345 1.75 k= 3, ~ = 1 6 8  

i 
0.220 8.020 1.269 1.77 k= 4, ~ = 1 6 8  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ 

I 1  

I 

s = 0.357 i I 1  

Note: df used for table values are approximate when v > 20. I ~ 

1 
, 

I 

1 

I 






